Influence of cartilage proteoglycans on type II collagen fibrillogenesis.
The effects of various proteoglycan samples, isolated from human articular cartilage of different ages, on the rate of the lateral growth phase of the fibril formation of collagen type II were studied by turbidimetry. In general, proteoglycan aggregates accelerate fibrillogenesis, whereas non-aggregating proteoglycans retard this process. The only exception were non-aggregating proteoglycans from very young cartilage, which stimulated the fibril formation strongly. The extent of stimulation by proteoglycans from hip and knee cartilage were compared. The effects of non-aggregating proteoglycans dominate those of aggregated proteoglycans. Chondroitinase ABC digestion of proteoglycan samples did not change the effects on the fibrillogenesis of collagen type II, when these samples were isolated from 18 years-old knee cartilage. The collagen fibril formation was less stimulated in the presence of ABC-ase digested proteoglycan samples from 0-3 month-old knee cartilage, suggesting a primary role for keratan sulphate and a possible influence of chondroitin sulphate when keratan sulphate is not present. Only proteoglycans from very old cartilage were able to reduce the amount of collagen fibrils formed in vitro. Proteoglycans could not be detected bound to the fibril pellet despite the fact that part of the pellet was not dissolvable in acetic acid. It is concluded that proteoglycans may play a regulatory role in collagen type II fibril formation in articular cartilage.